AGRICULTURAL ECONOMIC REPORT NO. 212

A281.9
Ag8A
No.212

AT AT AT AT AT AT AT AT AT AT AT AT AT AT ATATATAT AT

LA AT AT AT A

Cotton Production
and Farm Income Estimates

Under Selected
Alternative Farm Programs

TR

A

ECONOMIC RESEARCH SERVICE
U.S. DEPARTMENT OF AGRICULTURE



ABSTRACT

Alternative farm programs for cotton were examined for their effect
on acreage and production of cotton and other crops in the Cotton Belt,
farm income there, and Government costs. A moderate reduction in the
market price of cotton would have little effect on production of cotton
or other crops if support payments were made as in 1969. If cotton sup-
port payments and marketing quotas were removed, cotton acreage would be
reduced 18 to 50 percent below estimates based on a continuation of the
1969 farm program, depending on the price for cotton. Acreage of feed
grains, wheat, and soybeans would increase. Government costs would be
greatly reduced, but farm income over variable costs would decline 22 to
31 percent.

Increasing support payments would increase cotton production. With
no production restrictions, and with support payments at 10 to 14 cents
per pound on 8 million acres, approximately the same quantity of cotton
would be produced as with a continuation of the 1969 program, but at
substantially lower Government costs,
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ments, marketing quotas, farm income, Government costs, subsidies, linear
programming.
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PREFACE

This study of cotton supply response to changes in price and Govern-
ment programs was done by the Aggregate Production Analysis Team (APAT)
of the Farm Production Economics Division (FPED), Economic Research
Service, USDA. The team consists of the Production and Resource Response
Group of FPED's Production Adjustments Branch and FPED regional analysts
located at various field offices across the United States. The overall
objective of APAT is to provide quantitative estimates of aggregate pro-
duction and resource adjustments that would result from changes in prices,
costs, resource supplies, and Government programs. The estimates include
assessment of the impacts on farm income and U.S. treasury costs.

APAT uses an integrated analysis system which brings together data
from many sources, several econometric techniques, and well-informed
individual judgment and technical skills. This system, called the Aggre-
gate Production Analysis System (APAS), has been described by Sharples
and Schaller.* At the present time, APAS combines linear programming at
both the firm and area levels, multiple regression, and other statistical
techniques. This system facilitates effective cooperation in research
programs of FPED and the various land-grant universities.

*Schaller, W. Neill. "A National Model of Agricultural Production
Response,' Agr. Econ. Res. 20: 33-46, Apr. 1968; and Sharples, Jerry A.
and Schaller, W. Neill, "Predicting Short-Run Aggregate Adjustment to
Policy Alternative,'" Amer. Jour. of Agr. Econ. 50: 1523-1536, Dec. 1968.
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SUMMARY

If the cotton loan rate is dropped to 90 percent of the estimated
world cotton price, cotton production restrictions are apparently not
required to prevent excessive carryover. Instead, support payments added
to that loan rate are needed to induce the level of production which can
be marketed at the world price level. These conclusions are drawn from
experience under the Food and Agriculture Act of 1965 and from program-
ming analysis.

Estimated acreage and production of cotton and other major crops in
the Cotton Belt, plus farm income there and Government costs, vary
according to different program and price assumptions. With a continuation
of the 1969 farm program, an estimated 11.8 million acres of cotton would
be planted in the Cotton Belt States, with production amounting to 12.2
million bales. Under this benchmark level--which includes acreage allot-
ments, marketing quotas, support payments for estimated domestic needs,
and guaranteed loans at 90 percent of the estimated world price--acreage
would approximate that planted in 1969 and 1970.

Reduction of the average market price of cotton from the 1969 level
of 22 cents per pound of lint to 20 cents--with all other provisions of
the 1969 program intact--would have little effect on acreage or produc-
tion of cotton or other major crops in the Cotton Belt.

However, elimination of marketing quotas and support payments for
cotton would have a significant effect. Under such conditions and with
an average market price of 22 cents, cotton acreage would decrease 18
percent from the benchmark level, from 11.8 million to 9.7 million acres.
At a 19.5-cent price, acreage would decrease 29 percent, to 8.4 million
acres. A l7-cent price would reduce acreage by 47 percent, to 6.3 million
acres. Cotton production under the three price levels would decrease
with the decreased acreage, but not proportionally because the areas in
which acreage would decrease the most would generally be the lower yield-
ing areas.

The decline in cotton acreage would result in increased acreage of
other major crops grown in Cotton Belt States. Soybeans would become
the primary substitute in the Mississippi Delta and in the Southeastern
States. Feed grains and wheat would replace cotton in Texas and Oklahoma.
In the Southwestern States, feed grains would be the major substitute.

Under the alternative of no marketing quotas and no support payments,
farm income would be affected with varying severity, depending upon area.
With a 22-cent average price for cotton--and the realized price assumed
to be the same as the expected price--the returns over variable costs
would drop an average of 22 percent below the benchmark level. With a
19.5-cent and a l17-cent average price, the reduction would be 27 and 31
percent, respectively. If fixed costs were considered, the percentage
reduction in net farm income would be even greater.

Another program alternative that assumes varying levels of support
payment on 50 percent of the 1969 allotment results in estimates of
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increased cotton acreage. At each successive level of support payment
between 2 cents and 14 cents per pound of lint, planted acreage would
increase, It would reach an estimated 11.6 million acres at the l4-cent
level. This acreage is only slightly less than the estimate for a con-
tinuation of the 1969 program. However, estimated production would be
somewhat higher than the benchmark level because cotton production would
shift to areas with lower cost and higher yield.

Some decline in the acreage of other crops would occur with varying
levels of support payment for cotton. As the payment increases, the
acreage of other crops, particularly soybeans, would decline because of
shifts to cotton production.

Returns over variable costs and total Government payments would in-
crease as the support payment rate increased. Compared with Government
payments under the 1969 benchmark program, however, such payments would
decline with varying levels of support. The reductions would range from
$200 million to $650 million, depending on the support payment rate.
However, farm income would be reduced by an amount approximately equal
to the reduction in Government payments.
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COTTON PRODUCTION AND FARM INCOME ESTIMATES
UNDER SELECTED ALTERNATIVE FARM PROGRAMS

by

P.L. Strickland, W.H. Brown, W.C. McArthur, and W.W. Pawson
Agricultural Economists, Farm Production Economics Division
Economic Research Service 1/

INTRODUCTION

The agricultural sector of the American economy is efficient and is
advancing technologically. The history of the past half century reveals
a continually decreasing number of farmworkers being better able to sup-
ply the food and fiber needs for an increasing population. The produc-
tive capacity of agriculture now far exceeds the effective demand for
a number of products. Public programs to support farm product prices
and reduce the supply of major agricultural products, including cotton,
have long been employed.

Past Farm Programs Affecting Cotton

Agricultural Marketing Act of 1929

The first major approach to a cotton surplus problem was an attempt
to stabilize prices through orderly marketing. The Federal Farm Board,
established by the Agricultural Marketing Act of 1929, made loans to
cooperatives for storage of agricultural commodities. But, partly because
of reduced demand for cotton, the board was unable to maintain prices or
to prevent accumulation of stocks.

Programs in Effect During 1933-65

In 1933, production controls were combined with commodity loans.
In most years since then, cotton acreage has been controlled and prices
have been supported by various public programs. With prices supported
at levels generally prevailing during 1933-65, acreage controls were
necessary during most of the period to prevent the accumulation of ex-
cessive carryover. During periods when marketing quotas were not in
effect (1936-37, 1943-49, and 1951-53), production expanded and carryover
increased (fig. 1).

The Agricultural Adjustment Act of 1933 was declared unconstitutional
in 1936 and was replaced by the Soil Conservation and Domestic Allotment
Act. The new act offered payments to farmers for shifting acreage from
soil-depleting crops to soil-conserving uses, but it did not provide

1/ Members of the Aggregate Production Analysis Team stationed respec-
tively at Stillwater, Okla., Washington, D.C., Athens, Ga., and Tucson,
Ariz,
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Figure 1

marketing quotas. This program had no effective controls on cotton pro-
duction, and in 1937 a record crop of 18.9 million bales was produced.
Under the Agricultural Adjustment Act of 1938, there was a return to
marketing quotas and acreage allotments.

During 1943-49, allotments and marketing quotas were not in effect.
In the post-war years 1945-49, cotton acreage expanded slowly (fig. 2).
The acreage in cultivation on July 1, 1949, was 17 percent above the
1938-43 average and 59 percent above 1945 acreage, the lowest in the war

period. The large acreage in 1949 may have been partly due to antici-
pation of allotments in 1950.

In 1951, after cotton acreage allotments were removed at the begin-
ning of the Korean war, cotton acreage jumped to a peak which has not
been exceeded. From 1950 to 1951, the acreage planted to cotton increased
55 percent. This increase may be attributed to the high price received
for the 1950 crop relative to prices received for competing crops, to
the prospective small carryover at the end of the 1950-51 season, and to
anticipated demand to fill war needs. These factors provided a much

stronger incentive to expand cotton acreage than did factors existing in
1945-49.

After 1947, foreign cotton acreage and production also expanded.
Most of the increase in foreign acreage occurred during 1948-55, when
the U.S. export price of cotton was higher than in either prior or subse-
quent years., But, because of rising yields per acre, foreign production
continued to increase after 1955. Foreign consumption increased along
with production but the increase in consumption was not sufficient for

2
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Figure 2

U.S. exports to regain pre-World War II levels. 1In 1952-54, U.S. exports
were below those of 1945-51 (table 1).

The Agricultural Trade Development and Assistance Act (P.L. 480)
was passed in 1954 to stimulate exports of agricultural commodities by
allowing sales for foreign currencies. Cotton exports under this program
during 1954-70 totaled almost 15 million bales and in some years comprised
a considerable part of total cotton exports. Direct subsidies were also
used to stimulate exports., During 1955-63, cotton was sold from Commodity
Credit Corporation stocks to foreign mills at 5.75 cents to 8.5 cents
per pound below prices paid by domestic mills. As a result, the domestic
price of cotton was maintained above the price in foreign markets by
approximately the amount of the subsidy. As a result of these two pro-
grams, average annual exports of cotton during 1955-63 exceeded those of
the previous 10 years, but they have declined since 1963.

The Soil Bank Program was enacted in 1956 to reduce supply by taking
farmland out of production. The acreage reserve part of the program,
which was in effect in 1956-58, was designed to reduce the amount of land
planted to allotment crops. A payment of 15 cents per pound of lint was
offered to growers to remove allotment acreage from cotton production.

In 1958, nearly 5 million acres of cotton under allotment were placed in
acreage reserve (table 2). The conservation reserve part of the Soil
Bank Program was designed to remove general cropland from production
under long-term contracts. The acreage diverted from cotton production
under this phase of the program reached a maximum of about 0.7 million
acres in 1960. At the beginning of the 1956 crop year the carryover
exceeded 14 million bales; by the end of the 1960 season it had been

3



Table 1l.--Upland cotton production, distribution, and carryover, 1925-70

Season . Distribution .

beginning : Production : . . : : : Carryover at

August 1 : , Domestic ?lll : Exports : Total end of season

consumption .
———————————— 1,000 bales————==—=——memmm

19252290 uvvuiunnnnnnn: 15,244 6,486 8,239 14,764 3,221
1930-32.00uiinnnnen... s 14,661 5,422 7,961 13,423 8,071
1933-35. 0 uuuneennneenns 11,092 5,703 6,089 11,828 6,728
1936, cairurunnneenna.’ 12,381 7,850 5,433 13,328 4,447
1937 uieiiisinnnanna 18,934 5,691 5,595 11,352 11,492
1938-44. 0 uuiiiiunan.. b 11,894 9,338 2,339 11,711 11,204
1945, . 0un.... ceveeea.: 9,011 9,056 3,613 12,729 7,272
1946..... et 8,638 9,881 3,544 13,441 2,456
1947, 0uessennanannnnns 11,859 9,204 1,960 11,184 3,036
1948, uieuvineennansa. . 14,873 7,694 4,746 12,475 5,241
1949, uuivinenennnnnn: 16,124 8,732 5,771 14,540 6,781
19500 i einsinennnnas’ 9,950 10,357 4,108 14,492 2,196
1951 siuueneesenannnnn: 15,102 9,116 5,515 14,666 2,741
1952, 0 tuiiunennennnna. s 15,044 9,358 3,048 12,456 5,511
1953 teeseenannnnnnt 16,400 8,476 3,760 12,311 9,570
195400 euususinnenanna.t 13,655 8,730 3,445 12,235 11,028
1955, ¢t 14,678 9,085 2,194 11,279 14,399
1956, ceuseusensenensan. 13,260 8,496 7,540 16,036 11,269
1957 e seseeeeannnnnnnn: 10,882 7,900 5,707 13,607 8,615
1958...... . Po11,428 8,594 2,766 11,360 8,733
1959 s eunnnnnnneennnnnt 14,487 8,879 7,178 16,058 7,404
1960, 00uunennn. ceeeees 14,205 8,131 6,625 14,756 7,090
1961, s eseereeeennnnnnn: 14,255 8,783 4,906 13,689 7,741
1962, .0.unn... ceeeeaell 14,754 8,258 3,348 11,606 11,016
196300 eernnnnnns evenet 15,169 8,468 5,661 14,129 12,125
1964, ceieeninnnnnnennes © 15,060 9,019 4,038 13,057 14,031
1965, 0 uunnneerennennnn: 14,868 9,356 2,93 12,292 16,574
19664 cuunnvnrneeeneenet 9,502 9,350 4,656 14,006 12,280
1967 0eveereenennnnnnn: 7,388 8,854 4,161 13,015 6,258
1968, vususurasennse. . 10,869 8,116 2,723 10,839 6,366
1969 st eunnanennnnanen: 9,937 7,879 2,753 10,632 5,653
19700 eeennnennnennnns : 10,540




Table 2.--Upland cotton allotments, planted acreage, diversionm, and diversion payment rate, 1949-70

. .

: : : ; Conserva- : : -t HEN . : Diversion
Crop year : Allotment : Planted : ﬁ:;:isz : tion : CE;PZ/: Diverted : plaﬁtigtzin31325ted i 2::3;?:3“ : payment rate
: : ; : reserve l/: - : : ; ; Mandatory ; Voluntary
4= =—-1,000 acres--—--=-——-—-—-———=—-—-—————-: 1,000 acres Percent ; Percent  --———-——- Cents——-——-=——=
19490 0 usneiaannnt 28,277 : :
1950 ueeernnnaen.: 21,554 18,761 : 2,793 13.0
1951, enaneinannnt 29,288 : :
1952, ciuenenann 27,957 :
1953 enrenianannnt 26,778 : :
1956 sccuennnnn. ..521,379 20,015 f1,364 6.4 °
1955, s sensneennen: 18,113 17,947 : 166 .9
19560 ueeenunnesss 17,391 17,033 3/1,121 3/26 o 358 2.1 ¢
19570 sssnnnannnant 17,585 14,226 3,016 114 : 229 1.3
1958. . 0uueevneennas 17,555 12,299 4,926 180 : 150 .9
1959 neneennnnnnn: 4/17,366 15,765 517 . 1,064 6.1
1960 . eevunennnn.  4/17,553 16,017 683 : 853 4.9
1961 nrensaneannn: 18,458 16,526 679 . 1,253 6.8
1962 . uuueenneenn.t 18,102 16,197 620 P1,285 7.1
1963, susereaneanaas 16,250 14,699 562 : 989 6.1
1964ususeeennn.aaa’ 5/16,168 14,726 448 6/488 506 3.1
1965, s nensnnannat 5/16,177 14,075 390 6/933 779 4.8
1966. . 0ueevnnaann.’ 5/15,998 10,269 367 174 4,562 626 3.9 % 12,5 10.50 10.50
1967, suvnenenanns 5/15,796 9,380 295 290 4,847 984 6.2 : 12.5 10.78 10.78
1968..0uueeenaann. 5/15,691 10,844 230 290 3,074 ' 1,253 8.0 P 5.0 10.76 6.00
1969...ueuruenn.n.: 5/15,601 11,820 85 290 : 3,406 21.8 0 0 0
19700 euueennnaen. . 5/16,434 12,061 315 P 4,058 26.7 0 0 0

lj Land used for cotton in year prior to entering conservation reserve.

2/ Cropland Adjustment Program and Cropland Conversion Program.

3/ Program established after the crop was planted.

4/ Base allotment plus increase for grower selection of choice "B" alternative, vhich allowed farmers to plant 140 percent of allotment.
However, loan rate was 15 percentage points below the rate for planting regular allotment.

5/ Total effective allotment is less than total base allotment because of adjustments for yield differential when allotments are sold or
released for reapportionment.

6/ Difference between total effective allotment and domestic allotment on participating farms.



reduced to 7 million bales. But the carryover built up again in the
early 1960's.

Under the Cotton-Wheat Act of 1964, further attempts were made to
improve the balance between supply and demand of cotton by providing
payments of 3 cents per pound in 1964 and 4.35 cents per pound in 1965
to farmers who planted only the domestic allotment. This act also pro-
vided for a subsidy to domestic handlers or textile mills equal to the
subsidy paid for export. This change removed the competitive advantage
which foreign manufacturers had over domestic mills, but the total effect
of the act on production and carryover was very small. Carryover reached
a peak of nearly 17 million bales at the end of the 1965 crop year.

Food and Agriculture Act of 1965

This act provided four major changes in the upland cotton program:

1. The loan rate was set at not more than 90 percent of the esti-
mated world price. The price support loan rate for the 1966
crop was reduced 8 cents per pound. (The domestic price of
cotton fell accordingly (table 3).)

2. So-called price support payments were provided on the normal
production from the domestic acreage allotment in an amount
which, when added to the loan, would provide not less than 65
percent of parity on the projected production from the permitted
acreage, or at a rate of not less than 9 cents a pound. The
domestic allotment was fixed at not less than 65 percent of the
total allotment. '"Price support payment' rates ranged from
9.42 cents a pound in 1966 to 16.80 cents in 1970 (table 3).

3. Payments could be made for diverting acreage from cotton to
conserving uses.

4. Producers with 1965 allotments were permitted to stay out of
the program and plant acreage in excess of their allotment in
years when the carryover declined, provided they sold their
cotton on the export market, The maximum acreage of cotton
planted under this provision of the law was 38,000 acres.

In 1966, mandatory diversion was set at 12.5 percent of the allot-
ment and the diversion payment rate for both voluntary and mandatory
diversion was set at 10.5 cents per pound. Farmers with 82 percent of
the cotton allotment diverted at the maximum rate of 35 percent, farmers
with 2 percent of the allotment diverted at the 25-percent rate, and
farmers with 16 percent of the allotment diverted at the minimum manda-
tory rate of 12.5 percent. Nearly 4.6 million acres of allotment were
diverted and the planted acreage was reduced to 10.3 million acres, or
3.8 million acres below that of the previous year (table 2). With
essentially the same program in 1967 as in 1966, diversion increased to
4.8 million acres and the planted acreage dropped to 9.4 million acres
(table 2). 1In 1966 and 1967, yields per acre were substantially below
normal and production dropped to less than 10 million bales. Carryover
at the end of the 1967 marketing year was down to 6.3 million bales.
Due to the shortage of longer staple lengths of cotton, the price of
these staple lengths rose well above the loan rate and the season's
average price for all upland cotton was substantially higher than the
loan rate.



Table 3.--Upland cotton loan rate, season average price, support payment
rate, and subsidy rate, 1949-70

Subsidy

: Loan rate,: Season : Support : payment rate

Year beginning August 1 : Middling : average : payment :
t 1-inch 1/ : price : rate

! Export | Domestic

(e e e ————(ents ~ s e e
19490 0t enrennennnenns Ceereeieeeie: 30,03 28.57
1950..... .\ P01 39.90
1950 4 eeesennennnennrenseenennns . 32.36 37.69
1952..... e Po32.41 34,17
1953+ ettt et er et aneat 33,50 32.10
1954, cetsreenenesesesnenesneeess. 34,03 33,52
1955 cueeneennnen e et 3455 32,27 2/7.50
19560 4 e eerneeannennansanneneaee. 32,74 31.63 2/7.21
1957 e ettt e et 32,31 29.46 2/6.19
19584 aueveenrrnesnennennennanaes. 35,08 33.09 6.5
1959 4t e ee e ttete e e aeaneat 34,10 A 31.56 8.0
: 28,40 B
1960 . e uuereenneneenesnesnesesnnee. 32,42 A 30.08 6.0
?26.63 B
1961. e e eneennannaenssnnenes eeei.i 33,00 32,80 8.5
1962, 0 uuennennnnnns e reeenneeaes s 32,47 31.74 8.5
1963 e v e eer e et e ieneaaat 32,47 32.02 8.50
1964, cuuun.s e teeeeereeeiesseedt 30,00 29.62  3/3.50 6.50 6.50
1965.cu.... i et eeeieeeeat 29.00 28.03  3/4.35 5.75 5.75
1966 s suneenaseannsennnsasneesnas. 21,00 20.64 9.42
1967 4 et eer e et anesnneaeenaaaaat 20,25 25.39 11.53
1968 seeneerneeneerascnesnnesnnss. 20,25 22,02 12.24
1969, vennnn.. e ireieneeenea.t 20,25 20.6 14.73
1970 4 tueeeenaaennaneessssnnsnnnn. 20,25 16.80

1/ A--Loan rate for growers who participated in Plan A of Agricultural Adjustment
Act of 1958, under which the harvested acreage could not exceed the allotment. B--
Loan rate for growers who participated in Plan B of Agricultural Adjustment Act of
1958, under which the harvested acreage could exceed the allotment by 40 percent.

2/ Difference between CCC export sale price and average price for Middling l-inch
cotton in the designated spot markets.

3/ Paid to small producers and producers planting only domestic allotment.



In 1968, the payment rate for voluntary diversion was reduced to 6
cents per pound and mandatory diversion was reduced to 5 percent of the
total allotment. With voluntary diversion at 6 cents per pound, farmers
with about half the U.S. allotment planted their full allotment and the
remaining half planted only their domestic allotment. Diversion in 1968
dropped to 3.1 million acres, a decline of 1.7 million acres. Planted
acres increased 1.4 million acres. The percentage of allotment neither
planted nor diverted continued to rise. Production in 1968 was about
equal to disappearance, but disappearance was the lowest in 30 years
(table 1).

Voluntary and mandatory diversion were eliminated in 1969, but
planted acreage increased only about 1 million acres. Yield per acre
dropped to 433 pounds and production was only about 10 million bales, or
less than disappearance.

In 1969, farmers who held 7.5 percent of the total allotment did
not plant any cotton. Those farmers who did plant cotton planted only
81.8 percent of the acreage that was allotted to them. Only about one-
half of the nondomestic allotment, on which growers received no support
payment, was planted to cotton. The percentage of the 1969 cotton acreage
allotment that was planted differs markedly by area (figs. 3 and 4). In
most areas of the Southeast region, farmers planted only a very small
percentage of their nondomestic allotment. On the other hand, in most
areas of the Southwest region, and in the High Plains, the Mississippi
River Delta, and the Missouri Boot Heel, farmers planted 86 percent or
more of their total allotted acreage.

In 1970, the national upland cotton acreage allotment was set at 17
million acres, compared with 16 million acres in 1969. Despite an in-
crease of 1 million acres in the acreage allotment, only 241,000 acres
more of cotton were planted than in 1969,

The experience with the Food and Agriculture Act of 1965 raised the
question of whether production controls were needed with support payments
limited to cotton production used domestically and with the loan rate at
90 percent of the world price.

Objective of Report

The Food and Agriculture Act of 1965, as extended, expired at the
end of the 1970 crop year. Prior to that time, many alternatives were
proposed for inclusion in new farm legislation. In the following sections
of this report, selected key alternatives are evaluated for their effect
on acreage and production of cotton and other major crops in the Cotton
Belt, on farm income there, and on Government costs,

The alternatives evaluated are:

1. A benchmark estimate based on continuation of the farm program
that was in effect in 1969. This benchmark estimate provides
a basis for evaluating the results of other alternative programs.

2. A continuation of the 1969 program but with an assumed decrease
of 2 cents per pound in the U.S. average price for cotton.






3. A program with no cotton acreage allotments, marketing quotas,
or support payments for cotton, with assumed alternative U.S.
average cotton prices of 22 cents, 19.5 cents, and 17 cents per
pound.

4. A program with no marketing quotas or limits on the acreage of
cotton that could be grown, with the domestic allotment set at
50 percent of the 1969 total allotment, and with support payments
for the domestic allotment at alternative rates ranging from 2
to 14 cents per pound, assuming a U.S. average market price of
19.5 cents per pound for cotton.

Estimates reflect the shortrun situation--the situation that would
prevail in the year immediately following a given change in the farm
program.,

Method of Analysis

The cotton producing sector of the United States was divided into
three regions to provide specific regional responsibilities to the re-
search team. Within these regions, cotton production areas were deline-
ated according to homogeneity of production response, soil characteris-
tics, crops produced, and other factors (fig. 4). These areas account
for about 90 percent of the total production of most major crops in the
Cotton Belt States.

For each production area, typical crop enterprise budgets were de-
veloped for each major crop and, in some cases, for each major method of
production of that crop. The budgets were developed under a common set
of assumptions to provide consistency in results between production areas
and regions. The input coefficients represent the average for all farms
in the area or resource situation. Prices used for inputs were those
prices farmers in the area would expect to pay for the 1970 crop season.
Since there is very little information available to delineate between
the use of operator and family labor and hired labor for an individual
crop budget, all labor was charged at the prevailing wage rate. Inasmuch
as the major emphasis of the research was directed toward shortrun
analysis, fixed costs of production were not considered. Thus, the bud-
gets as developed reflect only the variable costs of production.

With these budgets, linear programming models were developed for
each area. These models used aggregate restraints for cropland and
allotments. They were made more predictive through the use of aggregate
flexibility restraints which limited the amount of production adjustment
possible for each crop. The flexibility restraints were based on the
historical adjustments that farmers in each area had previously made in
crop acreages and were used to represent factors which cannot be measured
but which affect adjustment.

The flexibility restraints were developed by each regional analyst
using the method he felt would give the best results for a particular
area. The simplest method was to use the standard deviation of historical
acreage as a basis for setting the maximum change which could occur.

Where there was a significant trend in acreage, the standard error of the
projected acreage was used. Other methods used cost of production dis-
tributions to determine percentages of production affected by a given
change in price or support payments. These data were then used either
externally to the programming model or within the model itself to adjust
the flexibility restraints. Estimation of the flexibility restraint
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coefficients is a very critical aspect of the model; thus, judgment was
used to determine the most desirable method for each area.

Within this framework, linear programming solutions were obtained
for each area for each of the specified alternative programs. In some
cases, the aggregate estimates from the linear programming models were
modified to reflect unusual situations. Estimates of response were made
for minor areas not programmed.

ANALYSIS OF ALTERNATIVE PROGRAMS
This section presents the results of the programming analysis. It
includes information on expected crop acreages, production, Government

payments, and farm income changes under various Government program and
price assumptions for cotton.

The Benéhmark Program

The benchmark program is based on the cotton, wheat, and feed grain -
programs that were in effect during the 1969 crop year.

Program Assumptions

The Government program assumptions for upland cotton included:

1. A national cotton allotment of 16 million acres, with marketing
quotas in effect.

2. A national average price supporf loan rate of 20.25 cents per
pound for Middling l-inch at average locations.

3. A support payment of 14,73 cents per pound on the normal pro-
duction from the domestic allotment (65 percent of the total
allotment). To be eligible for such payment on all the domestic
acreage allotment, farmers must plant at least 90 percent of
their domestic allotment.

4. Small farms (those with allotments of 10 acres or less or with
projected production from the allotment of 3,600 pounds or less)
would be eligible for a payment of 11.26 cents per pound on the
projected yield from their nondomestic allotment (35 percent of
their total allotment). They could receive this payment without
planting any cotton. :

5. No mandatory diversion of acreage from cotton or diversion pay-
ments for voluntary diversion.

6. No penalty or reduction in cotton acreage for skip-row planting
of cotton.

The analysis included the following provisions concerning the wheat
program:

1. A national wheat allotment of 51.6 million acres.
2. Price support loans at a national average of $1.25 per bushel.

3. Domestic marketing certificate payments at $1.52 per bushel on
the normal production from 43 percent of the allotment.
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7.

Required diversion to conservation uses of an acreage equal to
15 percent of the allotment, without payment.

Payments for voluntary diversion of land from wheat to conserving
uses, up to 50 percent of the allotment. The rate of payment

for diversion is 50 percent of the county loan rate times the
normal yield.

Substitution of feed grains for wheat or vice versa for producers
participating in both wheat and feed grain programs.

Voluntary participation. Any farmer could grow wheat without
taking part in the program.

The analysis included the following provisions concerning a voluntary
feed grain program:

1.

50

Required diversion of 20 percent of the base acreage of corn,
sorghum, and barley to conserving use to qualify for support
payments and loans. No diversion payments would be made for
this minimum diversion except for small farms.

Payments for voluntarily diverting additional acreages from feed
grains, up to 30 percent of the feed grain base acreage, with
the diversion payment rate set at 45 percent of the loan rate
plus support payment times the projected yield.

National average price support loan rates of $1.05 per bushel
for corn, $1.61 per hundredweight for sorghum, and 83 cents per
bushel for barley.

Support payments of 30 cents per bushel for corn, 53 cents per
hundredweight for sorghum, and 20 cents per bushel for barley,
on the normal yield from 50 percent of the feed grain base
acreage of each crop.

Producers who participate in both the feed grain and wheat pro-
grams could substitute wheat for feed grains, or vice versa.

The acreage allotments and price support loan rates that were in
effect in 1969 for extra long staple cotton, rice, peanuts, and tobacco
were assumed to remain in effect. Support payments on extra long staple
cotton also were assumed to be the same as in 1969.

Price Assumptions

The following national average market prices were assumed for the

analysis:

Cotton--22 cents per pound
Wheat--$1.30 per bushel
Corn--$1.05 per bushel
Barley--90 cents per bushel

Grain sorghum--$1.60 per hundredweight
Soybeans--$2.20 per bushel
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These prices represent projected season average prices for the 1969
crop year, based on estimates made in December 1968, when the research
was begun.,

Specific prices for each area were estimated by applying historical
area price differentials to the national average prices. Area prices for
cotton reflect the price differentials that prevailed in October and
December 1969, as determined by the weighted average prices for the
various grades, staples, and micronaire readings of the cotton produced
in each area.

Cotton Acreage and Production

The benchmark estimate of upland cotton amounted to 11,8 million
planted acres, or about 76 percent of the total effective cotton allot-
ment (table 4). The analysis indicated about 11.2 million harvested
acres and an average yield of 523 pounds of lint per harvested acre.
Expected production with normal yields would amount to 12.2 million bales
(500 pound gross weight bales). 2/

Other Crops, Acreage and Production

Feed grains--corn, grain sorghum, barley, and oats--accounted for
the largest planted acreage of other crops in the Cotton Belt States,
followed by soybeans and wheat. The benchmark solution shows 19.6 million
acres of feed grains in the Cotton Belt yielding a combined production
of 31.6 million tons (table 4). The solution further indicates 15.8
million acres of soybeans and 12.8 million acres of wheat under the pro-
gram provisions and prices assumed for the benchmark situation.

Reduction in Market Price of Cotton

The estimates in table 4 for 20-cent cotton show the expected re-
sponse of cotton and other major crops to a 2-cent reduction in the mar-
ket price of cotton. For this solution, no changes were made in the
prices of other commodities or in the Government program provisions used
for the benchmark situation.

Upland Cotton Acreage and Production Effects

The analysis indicates that with a 2-cent drop in the market price
of cotton, the acreage planted to cotton would decrease 3.4 percent.
This decrease amounts to about 400,000 acres and 300,000 bales of cotton
on a national basis. The impact of the price decline varied among
geographic areas (fig. 5). Regional decreases ranged from 2.1 percent
in the Southwest region to 5.2 percent in the Southeast region.

The main impact of a 2-cent reduction in the price of cotton would
be on the proportion of the nondomestic allotment planted to cotton.
The analysis indicates that even with a 22-cent national average price

2/ This does not include production of 56,000 bales of extra long
staple cotton from 51,000 planted acres. Long staple cotton acreage and
production would be the same under each alternative program that was
considered.
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Table 4.--Estimated effect of a 2-cent drop in the market price of cotton
on acreage and production of major crops in the Cotton Belt

Item : Unit : Benchmark 1/: 20-cent cotton
Upland cotton: : :
Effective allotment.ceseeeascssasssescaa: Mil, acres : 15.6 15.6
Percentage of allotment planted.........: Percent : 75.6 73.1
Domestic allotment.eeeeeesecssassessnsset Mil, acres : 10.2 10.2
Planted ACreage..sessscscosscssssonssnonet do. : 11.8 11.4
Harvested aCreage..ceessessssssoscassnanst do. : 11.2 10.9
Yield per harvested a@Cre.sessecseocsasest Pound : 523.0 524.0

Production..eeesesesesssssrssscacsssnnssst Mil, bales : 12.2 11.9

Feed grains: :
Acreage harvested for grain :

COTMluvuseonssessssssssacennsssseasassass Mil. acres 7.4 7.5
Grain SOrghuUM.seeeeeescsaenonasononnssl do. 8.7 8.7
0AtS.esssosesnssenssssasosatasnsonancast do. : 1.5 1.5
BArleyeeeseseeossesssossassnssecannnaet do. : 2.0 2.0
Total.veeseaeeeoeosacsannsstosannnnast do. : 19.6 19.7
PrOAUCELON. s evussvneesnnsessesesasessns. Mil, tons 31.6 31.8
Wheat: f .
Planted acCreage.sssesesssssssrosssasaass, Mil. acres | 12,8 12.9
Production..eessesescssssannnsasessanass, M1, bu. 307.7 319.8
Soybeans: . .
Planted aCreage...seeeeesseeesesasssasss. Mil. acres | 15.8 15.9

Production.eeessssesessseeesssesssesesss. Mil., bu, : 390.5 392.4

1/ Based on 1969 cotton, wheat, and feed grain programs and price expectations.
See text, pp. 11-13, for more detail.

for cotton, several areas would produce only at the domestic allotment
level. 1In these areas, a change in the domestic allotment could have a
greater impact on cotton production than a 2-cent change in the price of
cotton,

Other Crop Acreage and Production Effects

The analysis indicates that the relatively small decrease in cotton
acreage resulting from a 2-cent price drop would have little effect on
the acreage and production of major competing crops. The main effect
would be a slight increase in the planted acreage of these crops, which
include soybeans, wheat, and feed grains. Each would increase about
100,000 acres over the benchmark estimate.

14






Table 5.--Estimated effect of a 2-cent drop in the market price of cotton on
farm income in the Cotton Belt 1/

Item : Benchmark 2/ : 20-cent cotton
i=-——-——--Million dollars———————=—o-
Total amount: :
Gross value Of CroOPS.iuueteeeeessseeneecooeneenesst 4,612.5 4,469,2
Government payments—-— :
Upland cOttOn PrOgramM.ssceseseeresesnseennonnanst 721.6 716.6
wheat program.l.ubtll‘lltll.l!loc.ocll-u.ooco-c: 73-3 74-1
Feed grain pProgram..ieeeceeseeseessseneosososnsst 188.4 188.3
Other payments.........-......-................3 10-0 10.0
Total.eueeneunneesosnoseoneoonesenssenannaenet 993.3 989.0
Total gross income...............................3 5,605.8 5,458.2
Variable COSES.uutuueeteeeeoesnesssnneooneonnnenssl 2,835.2 2,811.3
Returns over variable costs......................f 2,770.6 2,646.9
Decrease in returns over variable costs compared :
with benchmark program .eeeeeeeeeseesecesensessss 123,7
t{—~—=———=————-Dollars -
Amount per acre of cropland: :
Gross value Of CrOPSseeeeeeeeeosssssssonseeneenest 82.41 79:85
Government payments-- :
Upland coOtton PrograM.ssesssececesesessssosnnss? 12.89 12,80
Wheat pProgram...eeesesssesssososccoeosnsesannnat 1.31 1.32
Feed grain program.....ceeseeeeeeoseeeononsennel 3.37 3.37
Other pPaymentsS..ueeeeesessressssecsoosnsssnnnaalt .18 .18
Totaleseeeoenerononsoosonsossoconoonnoonnsnaal 17.75 17.67
Total gross income...............................f 100.16 97.52
Variable COStS.suseeseetenceseoseencossnasnnsnnesl 50.66 50.23
Returns over variable costs...;..................f 49,50 47.29
Decrease in returns over variable costs compared :
with benchmark programe..eeteececeeeeesesensonaed 2.21
{—————=—=————-Percent-————==———e——o
Percentage decrease in returns over variable :
costs compared with benchmark program.......e...: 4,5

1/ This table covers only those cotton producing areas for which linear programming
models were prepared.

2/ Based on 1969 cotton, wheat, and feed grain programs and price expectations.
See text, pp. 11-13, for more detail.
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Table 6.--Estimated effect of no cotton support payments or no marketing quotas on acre-
age and production of major crops in the Cotton Belt, under alternative cotton
market prices

A program with no
cotton support payments
or marketing quotas-—-

. .
. .

Item . Unit : Benchmark 1/:

: : with © with ° with
: : . 22-cent  19.5-cent | 1l7-cent
: : . cotton | cotton . cotton
Upland cotton: : :
Effective allotment......: Mil. acres : 15.6 -— -— -
Percentage of allotment : :
planted.......evvves.e..t Percent : 75.6 -— -— -—
Domestic allotment,...,..: Mil. acres : 10.2 -——— - —-—
Planted acreage..........: do. : 11.8 9.7 8.4 6.3
Harvested acreage.....,..: do. : 11,2 9.2 8.0 5.9
Yield per harvested : : |
QCTre...vevsssssessessssst Pounds : 523.0 554.0 563.0 562.0
Production......essevve..: Mil, bales : 12.2 10,6 9.4 7.0
Feed grains: : :
Acreage harvested for
grain-- :
COrN.vevrecsasnnsnsessss Mil, acres : 7.4 8.0 8.2 8.3
Grain SOrghum...ceeeeest do. : 8.7 9.2 9.3 9.8
0BLSeuiuuenennsnnnnenanst do. : 1.5 2.1 2,1 2,2
Barley.veseeessoeosanast do. : 2.0 2.0 2.1 2.3
Totaleeeooseonnnnaneat do. : 19.6 21.3 21.7 22.6
Production.....eseveease.t Mil, ton : 31.6 34.3 34,9 36.2
Uheat: : : :
Planted acreage..........: Mil. acres : 12.8 13.1 13.4 14.1
Production..seevsnenenesst Mil, bu. : 307.7 332.3 336.7 356.2
Soybeans: : :
Planted acreage..........: Mil, acres : 15.8 16.1 16.2 16.7
Production....eeceveeseso: Mil. bu. : 390.5 397.6 400.5 414,5

1/ Based on 1969 cotton, wheat, and feed grain programs and price expectations.
See text, pp. 11-13, for more detail.
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2. The production of cotton would tend to shift from low-yielding
areas, such as the Blacklands of Texas, to high-yielding areas,
such as the Mississippi River Delta and the San Joaquin Valley
of California, thus raising the U.S. average yield.

Under the benchmark program, an estimated 12.2 million bales of
cotton would be produced. If there were no support payments on upland
cotton and no marketing quotas, it is estimated that total cotton pro-
duction would decline to 10.6 million bales with 22-cent cotton; to 9.4
million bales with 19.5-cent cotton; and to 7.0 million bales with 17-
cent cotton.

The elimination of cotton support payments and marketing quotas
would have different effects in various cotton production areas. In
some areas, cotton acreage would expand substantially if marketing quotas
were removed, even if there were no support payments. In other areas,
little or no cotton would be grown without support payments. This is
illustrated by figure 7 and discussed by price level below.

Cotton acreage by area with 22-cent cotton.--At the 22-cent price,
it is estimated that cotton acreage would expand in the following areas
of the Cotton Belt: (1) Mississippi River Delta, (2) Missouri Bootheel,
(3) Mississippi Brown Loam area, (4) Mississippi Clay Hills, (5) Louisiana
Rice area, (6) Texas Gulf Coast, (7) Low Rolling Plains of Texas and
Oklahoma, (8) High Southern Desert area of New Mexico and Arizona, (9)
Low Desert area of Arizona and California, and (10) San Joaquin Valley,
California. 1In 1969, farmers in most of these areas planted a large
percentage of their total cotton allotment. With an expected market
price for cotton similar to that of 1969, most farmers who planted their
full allotment in 1969 could be expected to expand their cotton acreage
if acreage allotments and marketing quotas were not in effect. It is
estimated that in some areas--such as the Low Rolling Plains of Texas
and Oklahoma--cotton acreage would change very little; while in other
areas--such as the Low Desert and High Southern Desert areas of the
Southwest--cotton acreage would expand by 75 percent or more. On the
whole, it is estimated that cotton acreage in these 10 areas would
expand 20 percent.

However, cotton acreage would decline in most other areas of the
Cotton Belt, with the decline ranging from moderate in some areas to
drastic in others. A decline of less than 25 percent would occur in the
High Plains of Texas and New Mexico, in Oklahoma, in the Mississippi
Black Belt, and in the Tennessee Brown Loam area. Upland cotton would
practically disappear from the Texas Blacklands, the Trans-Pecos area
of Texas, and the Lower Rio Grande Valley.

Cotton acreage by area with lower prices for cotton.--Lowering the
market price of cotton to 19.5 cents or 17 cents per pound would reduce
the number of areas where cotton acreage would expand and increase the
number of areas where cotton acreage would decline drastically (fig. 7).
At the 1l7-cent price, it is estimated that only producers in the Missis-
sippi River Delta and in the Brown Loam and Clayhills areas of Missis-
sippi would plant a larger acreage of cotton than they would under the
benchmark program. In a few of the other areas, cotton acreage would
decline moderately. But in most other areas, cotton would virtually
disappear if the price were this low.
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Other Crops, Acreage and Production Effects

Elimination of cotton support payments and marketing quotas would
affect the acreage of feed grains, wheat, and soybeans that would be
grown in the Cotton Belt. The specific crops that would be substituted
for cotton vary from area to area. In the Mississippi River Delta areas
and in areas of the Southeast region, soybeans are the principal alter-
native crop to cotton; less important crops include corn, oats, and wheat.
In Texas and Oklahoma, wheat and feed grains--particularly grain sorghum--
are the major alternatives to cotton. In the Southwest region, feed
grains--particularly sorghum and barley--are the principal alternative
crops.

The total increase in the acreage of alternative crops would be
greater than the decrease in the planted acreage of cotton. A substan-
tial percentage of the cotton acreage in the United States is planted
in skip-row patterns that require more than 1 acre of cropland to grow
an acre of cotton. Thus, in effect, each reduced acre of cotton would
be replaced with more than one acre of alternative crops. There would
also be a tendency for a smaller percentage of the cotton to be planted
in skip-row patterns if marketing quotas were eliminated. This would
release additional cropland for planting to other crops. Also, certain
of these released acres would become available for double cropping,
such as barley or wheat followed by sorghum or soybeans during the same
year.

Feed grains.--The elimination of cotton support payments and market-
ing quotas would shift several million acres of land from the production
of cotton to the production of feed grains. The bulk of the increase
would occur in the South Central region, with some increases occurring
throughout most of the Cotton Belt.

With cotton priced at 22 cents a pound, it is estimated that feed
grain acreage in the Cotton Belt would be 1.7 million acres above the
benchmark acreage, resulting in a 2.7 million-ton increase in feed grain
production (table 6). Of this production increase, 2.0 million tons
would be accounted for by the South Central region, 0.6 million by the
Southeast, and 0.1 million by the Southwest.

At the l17-cent cotton price, an estimated 3.0 million acres more of
feed grain would be harvested than under the benchmark program, resulting
in an increase in feed grain production of 4.6 million tons. Of this,
2.7 million tons would be accounted for by the South Central region, 0.9
million by the Southeast, and 1.0 million by the Southwest.

The increase in feed grain production in the South Central region
would come about largely through an increase in sorghum acreage in the
High Plains of Texas and Oklahoma and in the Rio Grande Valley of Texas.
The acreage of corn and oats would increase markedly in the Blacklands
of Texas.

In the Southeast, increases in the acreage and production of corn
and oats would occur in all areas in response to the decline in cotton
acreage.

For the Southwest, the analysis indicates that only a slight change

would occur in the aggregate production of feed grains in response to
the elimination of cotton support payments and marketing quotas if the
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U.S. price of cotton averaged 22 cents. At that price, cotton acreage
would increase and feed grain acreage would decrease in certain areas
such as the San Joaquin Valley of California. Other areas--Central
Arizona, for example--would produce less cotton and more sorghum and
barley. With cotton at 19.5 cents or less per pound, however, total
cotton acreage in the Southwest would decline, and a large percentage
of this acreage would be shifted to the production of barley, sorghum,
and corn.

Wheat.--With no cotton support payments and no marketing quotas,
and an average price of 22 cents a pound for cotton, wheat acreage in
the Cotton Belt would increase 0.3 million acres over the benchmark level
(table 6). At the l7-cent cotton price, the wheat acreage increase
would be an estimated 1.3 million acres, resulting in the production of
an additional 49 million bushels of wheat.

Wheat acreage would decline somewhat in areas such as the Missis-
sippi River Delta, where cotton acreage could be expected to increase if
cotton support payments and marketing quotas were removed. However, a
large increase in wheat acreage would occur in areas where little cotton
would be produced without support payments and marketing quotas. A
substantial increase in wheat acreage would occur in most areas in the
Southeast region, in the High Plains area of the South Central region,
and in Central Arizona in the Southwest region. With a U.S. average
price of 17 cents for cotton, more than a half million acres of land in
the Low Rolling Plains would be shifted from cotton to wheat.

Soybeans.--With no cotton marketing quotas or support payments and
with cotton priced at 22 cents per pound, the net acreage of soybeans
in the Cotton Belt is estimated to increase by 0.3 million acres (table
6). A large reduction in soybean acreage would take place in the
Mississippi River Delta due to the expansion of cotton acreage there.
But cotton acreage would contract in areas of the Southeast and in
Northeast Arkansas, and more soybeans would be grown. This would offset
the reduction of soybean acreage in the Delta and adjoining areas.

If the price of cotton fell to 19.5 cents per pound, an estimated
0.4 million acres more of soybeans would be planted than under the
benchmark program. If cotton sold for only 17 cents, the acreage of
soybeans would be still greater, and all soybean producing areas except
the Delta would share in the increase.

Government Payments Effects

Payments to farmers under the 1969 upland cotton program amounted
to $821 million. If support payments on cotton were eliminated and
there were no cotton marketing quotas, payments to Cotton Belt farmers
under the feed grain and wheat programs would increase slightly. Elimi-
nation of the 1969 cotton support payment of 14.73 cents a pound would
result in a net reduction in Government payments of slightly more than
$800 million. 3/

3/ See footnote 1, table 7.
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Farm Income Effects

Elimination of cotton support payments causes a reduction in farm
income because production would not increase following the elimination
of marketing quotas. The lower the price of cotton, the more pronounced
the income reduction would be.

Table 7 compares the gross value of the crops that would be produced
under such conditions with the gross value of crops produced under the
benchmark program. Data also show the income from Governmment payments,
total gross income, variable costs, and income over variable costs. It
should be noted that costs, as shown, include only the variable costs--
items such as seed, fertilizer, and labor, for example--that vary in
direct proportion to the acreage of each crop produced. Fixed costs,
such as real estate taxes, depreciation on farm machinery and equipment,
and interest on investment are not included. Thus, the income over
variable costs is the amount of income that is available to pay fixed
costs and to provide a return to farmers for their investment and manage-
ment. Inasmuch as the fixed costs, except for possible changes in the
machinery component, are the same for each alternative farm program, the
differential in income over variable costs between two alternative farm
programs also measures the change in net income to farmers between the
two programs.

Farm income with 22-cent cotton.--Assuming no change in the price
of cotton compared with that under the benchmark program, it is estimated
that removal of support payments and marketing quotas would reduce the
total income over variable costs by 22 percent for those farms in the
Cotton Belt for which linear programming models were prepared. Such
income would drop from $2,771 million to $2,161 million. Although net
income would drop about $610 million, the percentage reduction would be
substantially greater than 22 percent, since fixed costs were not con-
sidered in calculating income over variable costs. The reduction in
net income would amount to an average of $10.84 per acre for the 60
million acres of cropland on the farms. On the average, income would
be reduced $1,700 a year on a farm containing 160 acres of cropland; on
a 320-acre farm, income would be cut $3,500; and on a 640-acre farm, it
would be $7,000 less.

The effect on income of no support payments and no marketing quotas
under a 22-cent cotton price would vary among areas (fig. 8). 1In some
cotton farming areas, income would drop by more than $25 per acre of
cropland, while in other areas the reduction would be less than $5 per
acre,

The areas that would experience the greatest reduction in income
are those that now receive the largest cotton support payments per crop-
land acre, These are also areas that produce a high yield of cotton
per acre and in which the domestic cotton allotment makes up a substan-
tial proportion of the cropland acreage. In general, the Southwest would
be more seriously affected than the other two regions.

A reduction in income would occur not only in areas where cotton
acreage would be reduced, but also in areas where cotton acreage would
expand if there were marketing quotas. In the San Joaquin Valley, for
example, income would be reduced by $24.67 per cropland acre, despite
the increase that would take place in cotton acreage.
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Table 7.--Estimated effect of no cotton support payments or no marketing quotas on
farm income in the Cotton Belt, under alternative cotton market prices 1/

. .
. .

A program with no
cotton support payments
or marketing quotas--

Item * Benchmark g/f -
. With °  With With
. 22-cent | 19.5-cent © 17-cent

ee se

: . cotton | cotton . cotton
e Million d0llars——-—————e—mmmem
Total amount: :
Gross value Of CYOPS.ueesecvcooosennest 4,612.5 4,603.3 4,357.6 4,098.2
Government payments—- :
Upland cotton programe.ssceseeeeessa? 721.6 0 0 0
Wheat program..cesececeseeseesennanst 73.3 74.2 75.7 81.2
Feed grain program.siceeeesscseeeesst 188.4 200.2 199.7 199.0
Other pProgramS:ssesesesssoeassonssess 10.0 10.0 10.0 10.0
Totaleeeeeeenenessasnonosssnsnnnnst 993.3 284.4 285.4 290.2
Total gross income....................f 5,605.8 4,887.7 4,643.0 4,388.4
Variable COStS.vssseersnnecesosnnnnnnst 2,835,2 2,727.0 2,613.9 2,472.0
Income over variable costs............f 2,770.6 2,160.7 2,029.1 1,916.4
Decrease in income over variable costs:
compared with benchmark program......: 609.9 741.5 854,2
{m———m———————e—ww—-Dollars
Amount per acre of cropland: :
Gross value of CropS.iieeseeeecencsnass 82.41 82.30 77.86 73.22
Government payments--— :
Upland cotton program..cececoeeeesss? 12.89 0 0 0
Wheat Program.ssevesesecesasesesaness 1.31 1.33 1.35 1.45
Feed grain program...veseeescescseess 3.37 3.58 3.57 3.56
Other programsS....esseecesssssocennst .18 .18 .18 .18
Total.ievennsoeeosonssonanerosannst 17.75 5.09 5.10 5.19
Total gross inCOME....uuueeseevererenn’ 100.16 87.39 82.96 78.41
Variable COStS..svecescesrsereecssaeeast 50.66 48.73 46.70 44,17
Income over variable costs............f 49.50 38.66 36.26 34,24
Decrease in income over variable costs:
compared with benchmark program......: 10. 84 13.24 15.26
Percentage decrease in income over f-——-—---—-—-----———Percent ——
variable costs compared with bench-
Mmark Program...cesssseecsescecoaenses . 22 27 31

1/ This table covers only those cotton producing areas for which linear programming
models were prepared. Government payments as shown in this table differ from those
specified in the section entitled "Effect on Government Payments,'" because this table
does not include all cotton farms in the Nation.

2/ Based on 1969 cotton, wheat, and feed grain programs and price expectations.

See text, pp. 11-13, for more detail.
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The reduction in the aggregate income of U.S. cotton growers would
be somewhat less than the amount of the cotton support payments that would
be lost to them.

Farm income with 19.5-cent cotton.--With cotton at 19.5 cents per
pound and no support payments or marketing quotas, the aggregate income
over variable costs is estimated at $2,029 million, compared with $2,771
million for the benchmark program--a reduction of 27 percent or $13.24
per cropland acre (table 7). 1Income per farm would be reduced, on the
average, by about $2,100 per year on farms with 160 acres of cropland;
by $4,250 on 320-acre farms; and by $8,500 on 640-acre farms.

Compared with the 22-cent price, this lower cotton price would cause
farmers' income to drop significantly in a greater number of producing
areas (fig. 8). However, some areas such as the Trans-Pecos and Black-
lands areas of Texas and several areas of the Southeast would not suffer
a much greater loss in farm income--because even at the higher price,
cotton would virtually disappear from these areas without cotton support
payments,

Farm income with 17-cent cotton.--If the average market price of
cotton were only 17 cents per pound, the income of farmers would be cut
still further. It is estimated that, on the average, income over variable
costs would be reduced by $15.26 per cropland acre--a cut of 31 percent
from the benchmark level (table 7). On the average, farmers who operate
160 acres of cropland would suffer a $2,450 annual reduction in net re-
turns; those with a 320-acre farm would receive $4,900 less; and those
with 640 acres would suffer a cut of $9,750.

Farmers in virtually all areas of the Southwest would suffer a
severe cut in income (fig. 8). On the other hand, farmers in most areas
of the Southeast and in some areas of the South Central region would face
only a slight to moderate reduction in income per cropland acre and per
farm. Again, this occurs because cotton virtually disappears from these
areas with 22-cent cotton and no support payments.

Alternative Support Payment Rates

One of the features of the 1965 Food and Agriculture Act was the
establishment of a domestic cotton allotment. For production on the
domestic allotment, the act provided so called price support payments at
a rate which, when added to the established loan rate, would provide a
return equal to a specified percentage of parity. Under the 1965 act,
the domestic allotment level was established at not less than 65 percent
of the total allotment.

In proposing new programs for cotton, questions were raised concern-
ing both the domestic allotment and the price support level. With in-
creases in per acre yields, the acreage required to provide for domestic
consumption has decreased. It is estimated that about 7.8 million acres--
or about 50 percent of the total 1969 allotment--would produce the quan-
tity of cotton that was consumed domestically in 1969-70. Evidence also
indicates that many producers would grow cotton with support payments
much lower than those established in the 1965 act.

To evaluate the effect of various alternative support payment rates,

a series of analyses were made for payment rates ranging from zero to 14
cents per pound of lint at 2-cent intervals. These payments were assumed
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to be made on a domestic cotton acreage allotment equal to 50 percent of
the total 1969 cotton allotment, with no marketing quotas or limits on
the acreage of cotton that could be grown. A U.S. average price of 19.5
cents per pound for cotton was assumed. Program provisions and prices
for all other commodities were considered to be the same as those for the
benchmark program.

There are some cotton farmers who have low production costs and who
would produce more than the domestic allotment without benefit of support
payments. For those farmers, increases in support payments would not’
affect acreage planted but would increase farm income. Farmers with higher
production costs can profitably produce cotton only when a support payment
is received. At the payment rate sufficient for these farmers to produce
cotton, they will grow only the domestic allotment. At higher rates, no
additional cotton will be grown on these farms, since support payments
apply only to the domestic production, but farm income will increase.
Thus, the estimates provide a basis for evaluating the support payment
level that would be needed to induce a specified level of production to
meet domestic consumption plus desired levels of export and carryover.

Cotton Acreage and Production Effects

As previously indicated, the planted acreage of cotton is estimated
at 11.8 million acres for the benchmark situation and at 8.4 million acres
for the alternative of no marketing quotas, no support payments, and a
19.5-cent average price for cotton. These acreages exceed the domestic
allotment level of 7.8 million acres assumed for this phase of the analy-
sis. Thus, domestic consumption requirements most likely could be met
without support payments if production restraints were removed. However,
if more production is desired, support payments would be necessary.

If a 2-cent support payment were provided for production on the
domestic allotment, it is estimated that the planted acreage would in-
crease to 9.1 million acres (table 8). With each 2-cent increase in
support, more farmers could profitably produce cotton on the domestic
acreage allotment and the aggregate planted acreage would increase
100,000 to 800,000 acres. With the support payment at 14 cents a pound,
the planted acreage is estimated at 11.6 million acres, or approximately
the same as estimated for the benchmark situation.

As the acreage of cotton increases, total production also increases.
However, the percentage increase in production is less than that in acre-
age because the increasing acreage occurs in lower yielding areas and on
‘poorer quality land. The average yield per harvested acre decreases from
a high of 572 pounds per acre with a 2-cent support payment to 542 pounds
with a l4-cent support payment.

The adjustments in cotton production which would occur between areas
if marketing quotas were removed can be shown by comparing the production
and per acre yield for the benchmark and the l4-cent support payment
estimates. Under the benchmark program, planted acreage is estimated at
11.8 million acres, total production at 12.2 million bales, and yield
per harvested acre at 523 pounds. The programming results from the alter-
native of no marketing quotas and a l4-cent support payment show planted
acreage at 11.6 million acres, a 0.2 million-acre reduction. However,
the estimate of production is 12.5 million bales, a 0.3 million-bale
increase. This increase occurs because the average per acre yield is
estimated at 542 pounds, a 19-pound per acre increase. Inasmuch as a
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Table 8.--Estimated effect of alternative support payment rates on acreage and produccion of major crops in the Cotton Belt 1/

: : : Support payment rates per pound of lint
Item : Unit : Benchmark 2/:
. 0 cent @ 2 cents f 4 cents | 6 cents | 8 cents f 10 cents f 12 cents : 14 cents
- . . . . ’ 9 <2 —
Upland cotton: : :
Effective allotment...........: Mil. acres : 15.6 ——= -—— - -— —_— - - [
Percentage of allotment : :
planted...ieeeuneennnns vieeeeet  Percent : 75.6 - - —— _— - R J— _
Domestic allotment 3/....... ..t Mil, acres : 10.2 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8
Planted acreage.......... do. : 11.8 8.4 9.1 9.4 9.7 10.3 11.1 11.5 11.6
Harvested acreage.......oeseee: do. : 11.2 8.0 8.4 8.9 9.2 9.8 10.6 10.9 11.1
Yield per harvested acre......: Pounds : 523.0 563.0 572.0 566.0 566.0 562.0 547.0 547.0 542.0
Production......vvvuuevenua..: Mil. bales : 12.2 9.4 10.0 10.6 10.9 11.5 12,1 12.3 12.5
Feed grains: :
Acreage harvested for grain-- :
COrN.uuvireneensensnansanasa: Mil. acres 7.4 8.2 8.2 8.1 8.1 8.1 7.7 7.6 7.6
Grain sorghum.s...veeenneanns do. 8.7 9.3 9.1 9.0 8.9 8.9 8.8 8.7 8.7
[ o= do. : 1.5 2.1 2.0 2.0 2.0 2.0 1.8 1.8 1.8
Barley..... Ceeeeataesaeanaael do. : 2.0 2.1 2.0 2.0 2.0 2.0 1.9 1.9 1.9
Total.ieiserinnennnnennnat do. : 19.6 21.7 21,3 21.1 21.0 21.0 20.2 20.0 20.0
Production..e.evevencn.. ......f Mil. tons | 31.6 34.9 34.1 33.9 33.1 32.1 32.4 32.1 32.1
Wheat: . .
Planted acreage........e....... Mil. acres ' 12.8 13.4 13.4 13.3 13.2 13,1 13.1 12.8 12.7
Production.....ssvvveuaunnnn... Mil. bu, : 307.7 336.7 333.1 331.0 329.7 327.6 324.9 316.0 315.0
Soybeans: i .
Planted acreage..........00.... Mil. acres | 15.8 16.2 16.1 16.0 15.9 15.8 15.8 14.6 14.5
Production.....veveuenssnanse. . Mil, bu. : 390.5 400.5 397.5 397.0 395.4 392.8 390.6 388.5 387.2

1/ The U.S. average price for cotton is assumed to be 19.5 cents a pound; no marketing quotas are in effect; and the domestic cotton
acreage allotment is equal to 50 percent of the total 1969 allotment.

Z/ Based on 1969 cotton, wheat, and feed grain programs and price expectations. See text, pp. 11-13, for more detail.

3/ Domestic allotment was 65 percent of the total allotment for the benchmark program and 50 percent of the total 1969 allotment for the
remaining alternatives.



shift of production to higher yield areas would occur, it is also likely
that the average cost per pound would be reduced.

Effect on Acreage and Production of Other Crops

The increase in cotton acreage that occurs as the support payment is
increased from 0 to 14 cents per pound reduces the acreage of all major
competing crops. Cotton acreage increases from 8.4 million acres to 11.6
million acres, a 3.2 million-acre increase. Feed grains decrease from
21.7 million to 20.0 million acres, a 1.7 million-acre decrease. Wheat
decreases 0.7 million acres, from 13.4 million to 12.7 million acres.
Soybeans decrease from 16.2 million to 14.5 million acres, a 1.7 million-
acre decrease. Thus, the total decrease in acreage of competing crops
is 4.1 million acres, 0.9 million acres more than the increase in cotton
acreage. This occurs because more of the cotton acreage would be shifted
to skip-row planting patterns.

Production of feed grains and wheat declines by about the same per-
centage as the decline in acreage. Soybean production, however, would
not decline as much as the acreage.

Farm Income Effects

Aggregate returns over variable costs from crop production are re-
duced from $2,771 million for the benchmark program to $2,029 million
for the alternative of 19.5-cent cotton and no support payments (table 9).
The decrease occurs because of the decrease in cotton price and the elimi-
nation of Government payments for the cotton program.

With support payments on cotton, income over variable costs increases
at each successively higher rate of payment. The increase comes from the
increase in Government payment on cotton already in the previous estimates
and from the increase in cotton acreage induced by the additional payment.

Although the estimated cotton acreage is almost the same at the 14-
cent level as for the benchmark, returns over variable costs are $286
million less than for the benchmark. The reduced domestic allotment and
the slightly lower support payment rate cause a $204 million reduction
in Government cotton payments; also, the 2.5-cent lower cotton price plus
the adjustments in acreages of the various crops cause an $82 million
reduction in gross value of crops produced. This decrease in returns over
variable costs amounts to 10 percent, or $5.1l1 per acre of cropland.

IMPLICATIONS OF RESULTS

Our analyses reflect those crop production adjustments which would
be profitable for farmers in the short run, with the farm machinery and
other resources they now have. For farmers to continue to grow cotton
over the long run, returns from cotton production would have to be
sufficiently higher than returns from alternative crops to allow for the
replacement of specialized machinery and equipment--such as harvesters--
that are needed for cotton production. In some areas, the income over
variable costs for cotton production with no cotton support payments would
be only a little more than the returns from alternative crops. Farmers
would continue to grow cotton as long as their present machinery lasted.
However, over the long run, as the specialized machinery for cotton pro-
duction wore out, some farmers would not replace that machinery because
of the low level of returns from cotton, and cotton acreage would decline
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Table 9.--Estimated effect of alternative support payment rates on farm income from crop production in the Cotton Belt 1/

Support payment rates per pound of lint

Item : Unit : Benchmark 2/:

. 0 cent | 2 cents | 4 cents | 6 cents . 8 cents @ 10 cents f 12 cents i 14 cents

.
.

Total amount: : :
Gross value of crops........ ... Mil. dol. : 4,612.5 4,357.6 4,400.1 4,429.3 4,457.1 4,501.1 4,518.5 4,524.6 4,530.0

Government payments—- : :
Upland cotton program........: do. : 721.6 -— 54,7 113.6 178.8 241.4 348.0 438.2 517.0
Wheat program....eceseeesesast do. : 73.3 75.7 74,4 75.2 75.6 75.7 74.5 74.5 74.5
Feed grain program........ seet do. : 188.4 199.7 197.2 198.9 197.1 192.2 192.7 194.0 194.0
Other pPrograms......osueeeeest do. : 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Total.veeesieeenonsnnnnnannt do. : 993.3 285.4 336.3 397.7 461.5 519.3 625.2 716.7 795.5
Total gross income..............  do. © 5,605.8 4,643.0 4,736.4  4,827.0 4,918.6 5,020.4 5,143.7  5,241.3  5,325.5
Variable cOStS.ivsseesssesnns et do. : 2,835.2 - 2,613.9 2,663.8 2,691.6 2,714.5 2,760.1 2,820.7 2,833.1 2,841.2
Income over variable costs......  do. P2,770.6 2,029.1 2,072.6 2,135.4 2,204,1 2,260,3 2,323.0  2,408.2  2,484.3

Decrease in income over vari-

able costs compared with : :
benchmark program...... P do. : -—= 741.5 698.0 635.2 566.5 510.3 447.6 362.4 286.3
w :
S  Amount per acre of cropland: . .
Gross value of crops............ Dol. : 82,41 77.86 78.62 79.13 79.63 80.42 80.73 80.84 80.94
Government payments-- X .
Upland cotton program......... do. . 12.89 0,00 .98 2.03 3.19 4.31 6.22 7.83 9.23
Wheat program........... eeen do. . 1.31 1.35 1.33 1.34 1.35 1.35 1.33 1.33 1.33
Feed grain program............ do. : 3.37 3.57 3.52 3.56 3.53 3.44 3.44 3.47 3.47
Other Programs......eeoesuees. do. . .18 .18 .18 .18 .18 .18 .18 .18 .18
Totaleeeesesenonnrnnnenss .l do. : 17.75 5.10 6.01 7.11 8.25 9.28 11.17 12.81 14,21
Total gross income......eeceeeat do. : 100.16 82.96 84.63 86.24 87.88 89.70 91.90 93.65 95.15
Variable coStS......... ........f do. f 50.66 46.70 47.60 48.09 48,50 49.31 50.40 50.62 50.76
Income over variable costs.....: do. : 49.50 36.26 37.03 38.15 39.38 40.39 41.50 43,03 44,39

Decrease in income over vari-
able costs compared with . :
benchmark program.....eeveeve.. do. . 13,24 12,47 11.35 10.12 9.11 8.00 6.47 5.11

Percentage decrease in income
over variable costs compared : :
with benchmark program........: Percent : 27 25 23 20 18 16 13 10

1/ This table covers only those cotton producing areas for which linear programming models were prepared. The U.S. average price for
cotton is assumed to be 19.5 cents a pound; no marketing quotas are in effect; and the domestic cotton acreage allotment is equal to 50 per-
cent of the total 1969 allotment.

2/ Based on 1969 cotton, wheat, and feed grain programs and price expectations. See text, pp. 11-13, for more detail.



further than indicated by this analysis.

In fact, in a few areas--such as the Trans-Pecos area of Texas--the
income from farming over variable costs with no cotton support payments
or marketing quotas would drop to such a low level that it would be in-
adequate to cover fixed cash outlays and leave any significant return to
farmers for their land, labor, and management. In such a case, the area
would become submarginal for farming and would eventually go out of
agricultural production as farm machinery and equipment and other depre-
ciable items wore out.

Over the long run, the acreage and production of cotton with no
marketing quotas and no cotton support payments or with low support pay-
ments, therefore, would be less than is indicated by the figures presented
in this report.

Land Value Effects

Farmland values, allowing for a number of other influences, are
theoretically determined by capitalizing the return expected from agri-
cultural production. In areas where allotted crops are grown, the higher
returns from the allotted crops have been capitalized into land value.
Thus, the cotton allotment--which, in essence, assures a subsidy to the
farmer--has an asset value. Discontinuance of the subsidy would reduce
farmers' assets by the amount of its capitalized value. Since the return
per acre of cropland is reduced for each of the proposals analyzed as
compared with the benchmark situation, these programs could all be expected
to have an adverse effect on farmland values.

The reduction in returns to farming caused by these changes in the
cotton program would increase the difficulty that many farmers have in
paying current mortgages on farmland. The instances of foreclosure would
be increased.

Cotton Quality Effects

Although not a direct purpose of this analysis, some conclusions can
be drawn concerning the effect of the program alternatives on the quality
of cotton. Any of the changes proposed indicates a shift in the propor-
tion of cotton produced by the major areas. In every instance, a larger
percentage of cotton production would come from the Mississippi Delta and
certain Southwest irrigated areas. These areas produce a cotton with
longer staple and higher quality grade than the national average. Thus,
the average quality of the cotton produced in the United States could
be expected to improve with the change in program. The prices used in
the study are based on present quality differentials for the respective
areas. With quality distribution changes, the area price differentials
would most likely change in comparison with the U.S. average price.

Relation Between Cotton Production Costs,
Market Prices, and Support Payments

The U.S. Department of Agriculture has surveyed the costs of produc-
ing cotton. The average total cost of producing cotton in the United
States in 1966, according to the 1966 survey, was 26.6 cents per pound,
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including charges for land and items of general farm overhead.4/ Land
charges included in this cost estimate are based on rent paid or the
current market value of land owned. This market value reflects an oppor-
tunity cost to the operator, but is not necessarily a cost based on what
he paid for the land. Land rents also reflect a part of the income from
the higher prices received for cotton prior to 1966.

During 1955-65, the loan rate for Middling l-inch cotton ranged from
26.63 cents to 35.08 cents and the season average price received by U.S.
farmers for upland cotton ranged from 28.03 cents to 33.09 cents a pound
(see table 3). During the period, the U.S. farm price of cotton was above
the world price by an amount approximately equal to the subsidy to
exporters.

For the 1966 crop and for subsequent crops, the farm loan rate was
reduced to 90 percent of the estimated world price. Since 1966, the
season average price received by farmers for cotton has ranged from 20.6
cents to 22.02 cents a pound except for the small crop of 1967, which
sold for an average of 25.39 cents a pound (table 3).

Beginning with the 1966 crop, direct support payments were made to
growers to offset the reduction in farm income resulting from the adjust-
ment of U.S. cotton price supports to the world price level. Since then,
the price of cotton for most producers has been below their total cost of
production as computed from the 1966 survey.

APPENDIX

AN ALTERNATIVE METHOD OF ESTIMATING THE PLANTED ACREAGE OF
COTTON WITH NO ALLOTMENTS AND NO SUPPORT PAYMENTS

Alternative estimates of planted cotton acreage with no allotments
and no support payments were made from the acreage planted in 1951-53,
the proportion of allotments planted in 1963, the proportion of nondomes-
tic allotments planted in 1969, and the distribution of 1966 variable
cotton costs. This method assumes that the planted acreage in 1951-53,
when cotton acreage allotments were not in effect, was about the maximum
farmers would plant with the price of cotton relatively high compared
with prices of competing crops. Larger acreages of cotton were planted
before controls were established in 1933, but the acreage planted in 1951
was about the largest planted in the 1943-49 and 1951-53 periods, when
there were no allotments. Unfortunately, this experience of planted ac-
reage of cotton without allotments is nearly 20 years old and the possi-
bility exists that improved production techniques may increase the pro-
portion of cropland that farmers would plant to cotton. On the other
hand, the increasing proportion of unused allotments after 1954 would
indicate that there was a shift away from cotton before the loan rate was
dropped to 90 percent of the world price in 1966.

4/ See: Starbird, I.R., and French, B.L., Supplement to Costs of Pro-
ducing Upland Cotton in the United States, 1964, (1966 Supplement to Agr.
Econ. Rpt. No. 99), U.S. Dept. of Agr., Econ. Res. Serv., Sept. 1969.
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The maximum acreage planted in 1951-53 was adjusted for the change
in cropland reported by the Census of Agriculture from 1949 to 1964 to
allow for the expansion of available cropland in some areas such as the
Mississippi Delta and the contraction in other areas such as the South-
east. The adjusted 1951-53 maximum acreage of cotton was multiplied by
the percentage of the allotment planted in 1963 to give an estimate of
planted acreage with no allotment and no support payments at about 34
cents per pound. The last year before incentives were offered for not
planting the full allotment was 1963. The estimate of planted acres at
22 cents a pound was obtained by multiplying the 1951-53 maximum acreage
by the proportion of nondomestic allotment planted in 1969. The distri-
bution of variable costs obtained from the 1966 Cotton Cost Survey was
used to interpolate between 22 cents and 34 cents a pound and to extrap-
olate to prices below 22 cents a pound.

The estimate of planted cotton acreage obtained by this method varies
from 20.7 million acres at 34 cents a pound to 5.5 million acres at 17
cents a pound (table 10). The decline in planted acreage increases as
the price is dropped from 34 cents to 17 cents a pound.

Table 10,--Estimated planted acreage of cotton with no allotments and no support
payment, with price varied from 17 cents to 34 cents per pound of lint

Price ; Acreage ; Change in acreage
Cents/pound {mem————————--Million acres-—----——=-=—=
T 20.7 —
. 20.0 .7
30.0..........................................; 19.2 .8
2 18.0 1.2
26.0..........................................; 16.0 2.0
7 | 14,0 2,0
22.0..........................................; 10.8 3.2
1L P 8.6 2.2

17.00eeeeeceececencansssessoossonssossananenast 5.5 3.1
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